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mm^] mmm 

m^m 3 ] 1/ - if i^igMMia^M^<z)^sffijs ^ ^ n 2 (D^mmm 

"^(DM^tiK IXlO^^atoms/c m^&,± IXlO^^atoms/c m^Hk 
6 (Z) t \ -r tl *^ {CiB^<Z) 1/ - if o 
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^aM#Jt 5: ^« ^ ^ <^ ^ ^ if ^® lcmii#S« ^ ^ ^ 

^ 14 M 05 7 :t h ^ ^ 12 > ^ <^ - 1^ « * y ^ < S i: ^ , 

m^m 1 0 1 yf^mmmmumt'^ z n ,,0 y c x ^ j: t» i >:^±<^tit) 

2] yf^mmmmmm(nmmt>K 5 nma±5 0 nmj^AT-efes 
[»^:^ 1 3 ] 4^s^»«±fc, s i m^^^^t^m-mmm<Dm 1 ^ 

ig$:fi&S^itSX@il. 
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[0 0 0 1] 
[0 0 0 2] 

x^r|ggM)%^i: bT#a®^#^^-if *^J^:m^cfaM$tlTv^ 

[0 0 0 3] 

®?S'f4fW^CJ3V^T3^ffi^^^(^^iiD^C#V^|§^^S^^^a« (cod ;Catast 
rophic Optical Damage) "IJ&So 
[0 0 0 4] 
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[0 0 0 5] 

^m'i^\/-'^(D-Mni:l:Ji\:(D-"D(D:^mtl^x. t&fBCOD i//<;vS:ini_h3-a:S 

o 

[0 0 0 6] 

i8icfev%T. gii8 (c) it^mmti^m^^tiummx&i). m^oBitv- 

mmm) 5:5tt-o ^^c, 018 (a) lilH 1 8 (c) Afl^^lCfcltSKT®® 
, 018 (b) liiai 8 (c) ®BMi^t-^i1-^f^®H"C'fe'&o 
[0 0 0 7] 

smWi 1 0 0 l±iZ. nMA IGalnP^^-y KM 1002, MQW^SttM ( 

;&S#S*^#:RtS'f4M) 1003, pMAlGaInP^^^yFJil004i3 
j:tJ^pMGa A sm-=l>^^ hMl 0 0 5 jb^JIgr^BBg^ tl, ^pMAlGa I 
n P ^^^y FM 1 0 0 4 J;t?pMG a A sH— hM 1 0 0 5 IC j:oT 
l/-if^|g^?'Sl?&il^'S^ F^^^^® '-^ '^^^^ 0 0 8;?)^?^fig^tl, -ecDiffil®?: 
J:e>lCnMGa A s«Sg^D^y ^Ml 0 0 9*^fSg$n, U 1 0 0 8 
*felinMGa A s«Sg:fn>y^Ml 0 0 9 a)±lCli p MG a A s Hzin > ^5? ^ 
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hMl 0 1 Ot3J:tJfp«!l«^l 0 1 HamWi-^n. nMOaAsS^l 0 0 1 <D 
Tffi!ltClj:n{||«^l 0 1 2 id^iBg^tlT V%So 
[0 0 0 8] 

t fe, \^—*f^mt^m^^^nm<D u i o o 8 icii, :^mmmmmr^^^ 
znoi^i 0 0 6f)^^(Dz nm^<Dmmnz^^xmMmit-^t\'r=-^^^^^^^ 0 

[0 0 0 9] 

t-r. 01 9lC^-tJ:e)lC. nMGaAsS^gl 0 0 1±IC. nMAlGal 
n P ^ ^ KM 1 0 0 2. r> K--:^(55MQW {^MA^^P ; Multi-Quantum- 
Well) '^'(4® 1 0 0 3, pMA 1 G a I n P^^^y KM 1 0 0 4, pMGaAs 
^^Ziy99VmiOQ^^m^mm.ir^. rrr-, pMAlGa I nP^^^y 
KMl 0 0 4-eii. pM^M^felilL/TZnM^*^F-t?>^$nTV^^. 
[0 0 10] 

1 0 0 6 S:^ffi{C?^figU, -e®=gt> ifi#<*:l/-if(7)^^M®JC7K¥:^l^fC#t>* 
SXh^-f 10 2 1 ^®fWBa^(^L/-ifie 

^fMlCJ^fi^^tlfeZnOKl 0 0 eSrXvy^^^^fSo 
[0 0 1 1 ] 

VVTsV^T.^ 10 21^U^\^^ $P>tC|fifH'^X7\J:{CS i ©2^1 

s i o 2^1 0 0 7 ^x^y-f-v^'-t-So sfffH ^ t^';^ h v;^ (Eist-^i* 

) 02 UC^^t- j:e)(C, p§|fGaAs^-n>^^bMl 0 0 5J3J: 

tJipMAlGa I nP^^^y KMl 0 0 4 (Z)-§|SS:X^y^>^' U ^i^' 1 0 0 

8&?^^f'S» 
[0 0 12] 

^(D^. |lI2 2tC^-rJ:e)lC, nMGaAs«^yn^y^Ml OO90DiIis?)ii 

*i^;R&^T>^^VN, ^^\Z^<D^. S 1021^1 0 0 7 $:K^^b, ^-GaAsn 
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±T'^3 o-^mmmmi-^^tiz^*). yf^mmimmmx*:^^znomi o o e 

fj^^Z nm^^'^pmc a A sm-^y ^ ^ hMlOOS, p§tfAlGaInP^ 

FM 1 0 0 4 ^t^izuQwm^m 1 0 0 3 ici^iis^-r^^, mawv^^aji 
1 0 0 zinmnrnt^nx. mm^Mmmi o 1 3f)'^m^-^t\'^o pM« 

^10 1 lfci:tJfnM«=^l 0 1 2^m^h^ ^©^m^^XA^/v^glbT, ® 
[0 0 13] 

^-i:'J%^^<^-5>=ke)(CZnOMl 0 0 6 $:?^^L, «fC{C J: UMQWJS 
I^M 1 0 0 3^<DZ nM^«>^l£tSc5:^?^CoTV^-5>„ 
[0 0 14] 

* fc, JSM^ B ^<Z) Z n IfeiS: Srffijii- ^ J- p^SMilSc A ©^SttM'^® 

z nm^o^mm^mM-r^r^^^ ±m^nmmmmm i o o e (d±ic s i i^^s: 

[0 0 15] 

[i^fpiicm 1 ] 

ijf 7-162086 
[0 0 16] 

11-284280 
[0 0 17] 

!f^m 2001-94206 
[0 0 18] 
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mm'T:':$>^ZnOmi 0 0 Gij^ibrnWct^yfUmm^t. p^AlOa I nP 
^^yy^mi 0 0 4jfftC F-k'^^^'StirVN^^M^jM^*^, t%lZA 1 G a I 
n P^^^)|s^^cfe^'ts^l£iS:^fS[*^:^^v^z Tim^X&^tzSb. WM^^c^v^T=fe, 
z nM^:;5)^MQW?SffiJi 1 0 0 3 icfefelctScDT^ iSm;tr^®l^S&«Sfe^ fcttig 

[0 0 19] 

'SMi 0 0 3/\(Z)Znig^-(Z)ife«c*^^+:j>ii^y, \y—*f^mmmm^mmm<D 

[0 0 2 0] 
[0 0 2 1] 
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[0 0 2 2] 

<Dm^M\cnvf&m2(D:^mmm^(Dmmiti x i o^^a t o m s / c iii^je^± 
1 X 1 o^^a t oms/ cmh^rr^$>&^tff^fs■^L<. mi(D^mmm^it 

m^m ici£g^ L fcmi:^ ^ ^ k m (c-^ t ^ ^mmw^^ ^ e x i: *w * 

S:^*^, m4^#^a^lC«M3tl^4^#^MliA 1 Ga I nF^m^^ti^H 
[0 0 2 3] 

& {c $ -& 5 3 tc i: t; . u - if ^iSH^® j£^MJ^<©?SttM 
[0 0 2 4] 

(xSi;t>'yttlJ^±(Z)iS[) $:-^ti*3i:*^'^Ef^ L<, S i ^Oy, Si 
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[0 0 2 5] 

ig#§l^Mja^MlDc<^S^^ ^ ^ KM tc^ ^ <5 mm (D^^ij^ig^ i: 1/ - if ^ 

[0 0 2 6] 

[0 0 2 7] 

[|§0^CD^M(D?|^M] 

m^\H3nm(Dm'\imoy yt K;i/^ :^^yfe>;^a)tr-^?g;S<k U/J^$v^^^#:u 

, m^ 1 (D^mmm^ii'^m^ 2 ® ^^m^^m^ a u ]ijjgstc#ft l t v^ s % © 

So 

[0 0 2 8] 
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^-*^«'l4&pM^«tt^-t-5i:m^#«'ffi«nM#«'f4i:^So J&i3, ^ 

-mn^ii^-mm.^^ 

So 

[0 0 2 9] 

, #{CA 1 G a I n PmM!^:f^Cfe^~t-Sra^f5:*M^$V^^M^M^$:V^V^, f^^ 

Q^m^m^m^-t^um. #ica i g a i n F^mxz.t^n^mwi'^Witi^i^^ 

[0 0 3 0] 

m 1 2 (D^n^m^^ U lif?iSlc#^&-t S r J: y , -t; X A 

® P^g {c ^3 It -5 ^flJDc ® 7 h © ^ ^ 5: JUM-T Srii^'^T^S:^^?)^^)'^ 

o 

[0 0 3 1 ] 
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-14 ^ ioi± -r r i: t!)^ -e ^ s -e s o 

[0 0 3 2] 

(Dm^Mi^^n^f^ 2 ®;T^Mife>iS^<Da;K«, 1x10^^ atoms 
Xcm^&.±l X 1 O^^a t o m s / c m^l^TT-feSrilAW* L/VN„ H 2 (7)^ 
M#lMi^®^§S*^ 1 X 1 O^^a t oms/cm^ilT'^Si:, W-if^ig#ll^ 
aJ^igc<^?SffiM'\<35l|l fcJ;t>*ll2<Z);T^M%M^®J&t!c$:^mT'^S*^ ^xa 

„ ffi^, H 2 ®^M^M^^<Z)?^;S7J)n X 1 O^^a t oms/cm^$:®x.^i:, 
[0 0 3 3] 

D CZ)#§^ $: RSitf -5 z: i: 75)^T' # S ;()^ e> ^ S o 
[0 0 3 4] 

[0 0 3 5] 
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[0 0 3 6] 

$>^Zti)mtl^^\ A 1 G a I n P^#)|SfiCfel-t'5 B e M^®fi£t5c^lSCli/h$ 
[0 0 3 7] 

^£iS[»®$ilWffi^C'ffitlTV^^,^.;^)^P,, i;^;^?*LV^„ A 1 G a I n P^MiN-lCJS 
[0 0 3 8] 
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[0 0 3 9] 
[0 0 4 0] 

<;) 5: M«^mb -r S 3 i: T' ^ -5 T' S o 
[0 04 1] 

X y X y ^ 

[0 0 4 2] 

[0 0 4 3] 
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ifi-^fMlcm— ^«'I4$:^'r'5l^2(D:f«M^i: S i B'f'^^ti^W^il^WLm 

(Drnwc^^mr- ^ s s o 

[0 0 4 4] 

© fi£ fC {S it ^ ^ ;()^ ^ S o 
[0 0 4 5] 
im 1 (^HMO)?^^] 

T% gii (a) \t%mM^m^^timum^. mi (b) ligii (a) coia- 

I a' i|SlCfet:rS»T®S?:., mi (c) liEIl (a) b- I b'^lCfeltS 
[0 0 4 6] 

IJllC, nMGa^In,P ( y S J:tJ^ z y + z = 1 Sr^H^-T 0 ~ 1 (Z)^, 
1^1^) A^y7rJil02, nMA 1 ayl n^P (x, yfej:0zlix + y + 
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;&§#**^#I^F?SttM) 10 4, pMAl.Gayln.PHzl^^^yFMlO 

h 1 0 6 ±IC, ^^^H^tfiltC .J h ^ ^ ^?^=t^^ P M A 1 ,G a y I n 

P^H^^^y KMl 0 7, pMGayl n,P*^Jf 1 0 8i3J:r>'pMGa AS 
'^^Sl0 9*^SS«^n, ^pMAl,Ga,In,PmH^^^.KMl0 7.)«a 
m^m^^^or^n^Al,ln,F (xi3J:t;^zlix+z = l5:^fc-rO~l(Z) 

ijc fiATt^D) m^u^^n^y^ mm) mi loamu^n. mv^GaAsum 

M10 9*f.linMAl,In,Pm^^^n^y^MllO(D±iaipMGaAsn 
y^^hmi ll^^X^vmm.mi l 2A^SB«Stl, n^Ga As««1 O KZ) 

«i^J,^^<^^^J:^^C|gtf^tlTV^^. tfe, pMGaAs|5^«MlO90 
^fId^(D±WCli«SiS#mAMi|!cl 14*^ISl^e.tlT^y. pMAl^Gayln 
' Pm3^^^yFSl07, pMGayIn,P^r.1Jil0 8^j:t>'pMGaAs 

[0 0 4 8] 

0 2 7 lC:*:|gB^ tC ^ m 1 ^ ^ ^ 

J^XSS^^^o ®2lC5^-rJ:e)lC, n§i[GaAsa«l0 1 (^^UT 

|gS2Xl0l«atoms/cm3) ±IC, m^^^^^xtf (MBE) 
^tCT, nMGa,In,PA^y7T)il02 (^f ^ U T^^ 1 X 1 0 a t o m 
s/cm3) ^ nMAl,Ga3,In,PBl^^^yKMl03 (^^UrtS^lX 
lol^at oms/cm3) ^ mQW?S'K«104, p M A 1 ^G a ^ I n ,P^-- 
^^^^yKSlOS (^^UraS2Xl0l^at oms/cm^) , pMx^y^ 
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h >y yjS 1 0 6 (dE^-^Urf§S2 X 1 O^^a t oms/cm^) , p§?A 

1 G a„I n,P||H^^^y KM 1 0 7 (dp -y U T^S 2 X 1 0 a t o m s / 
X y z 

cm^) . pMG ayl n^P^T^M 1 0 8 (^^ U 5 X 1 0 a t o m s 

/cmb fea:t?pMGa A s^MMl 0 9 (=^r^ U T^iM 1 X 1 0 a t o m 
s/cm^) §:^:S$-B:feo ZlcDt^, nMGaAsS^lOl, nMGayIn 
^PA^y^rM 1 0 2^J:t)fnMA 1 j^G ayl n^PUl ^^^y KM 1 0 3 (Z)#® 
iCli^r^UTM^^^LTS iM^A^-^^tl. pMA l^Gayl n^Fmr.'i/^v 
KJflOS, pMx^i/^>^X h^y^M 1 0 6. pMA IjjG ayl n^PHH^^ 
FMl 0 7, p§£Ga^I n^PtflSMl 0 8 i3 J: tJ^ P MG a A s -K^M 1 0 
9 (D=g-M ICtt:^^ U rm^H UT pM^«'t4^^t-^ B e M^^^-^ttlT VN^o 
[0 0 4 9] 

*|g^3fi'^Ml|!c(Z)pMGaAs^MMl 0 9 ®^®IC U h ^-T v^iHt^-T 

'5:)?[nI(Ci|ig6 0 /t m, J^ji:3 5 nmc^yc. h ^-f •^5t^cD^M#fi£fca?.M'efeS Z n 

X y 

ICS im^^^timnii^mx-&^ S i^Oy (x^J:tKylilJgAJ:®i!t, ^i^Tl^l2 
) Ml 1 7 §:M^*^2 0 0 nmtO&S J:e)lC?^^bfco ^fe, Z n^Oylll 1 6 
(D>(. h^4y°<D\:^-j^it. 8 0 0 /imhbfeo 

[0 0 5 0] 

X y 

1 or, '^^^r5 2^^(D^#-eT— --;i/S:fT«:V>, ZrijjOyJ^l 1 6lC-^^tl 
^Z nMd^5:^fIiicl 0 4 B * -efifeffit^-frS =felC> pMA 1„G ayl n^P 
|g-^^^y KM 1 0 5, pMx^y^^^'^; b^y >^M1 0 6, pMAl^Gayln 
^Pm^^^^y FSl 0 7, pMGayl n^Prpmmi 0 8 ^ j; t>* p MG a A s 
-e^ilJf 1 0 9(Z):&MlC-^*tlSB eM^$:MQW?S1$M 1 0 4^f!|£lCjfetfcS-1±, 
?^mmi 04 B(Z>7:«- :^^yfe>^Olf-^M:R5:?S'[4M^l 04 A«)7:t 

h;!/^ :^ ^y-fe>^(Z>li°-i^?S;R«k U < ^-frfeo 

[0 0 5 1] 

■e®=^> 04 {C5^t-«ke)tC, pMGa As^ilMl 0 9±lC?^^$tlfeZnjj 
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h^^y^^<Z)l/>:;::^> hv;^>^ 118 ^m^L. <i^^(D::iv^yifnm^m^^ 

0 9. pMGayl njjPtJr^Ml 0 8 fei: tJi p MA 1 ,^0 a y I n^PHH^^^y 

KM 1 0 7 3 M mipiox h^>(:f^<D u 1 1 5 (ciax Lfeo 

[0 0 5 2] 

?i^cic, pMg a A s^MMi 0 9±ic?^^stife:^ N^>r^±a)i/i;>^ 

^7 1 1 8 ^5tC^i-i:e>lC, 2 IiI@(Z)MB E?^IC j; »J, U »y i^' 1 1 5 

nMA 1^1 n^Pm^^^n^y i i 0 ■r'tlAt»7i^fe^ 
[0 0 5 3] 

StifenMA 1 n2P«SS:^n 1 1 0(DmmiziyVy^ h^y^^ mm-^ 

m<DV vi^l 1 5 JilCJ^^StifenMA 1 n2P«^^:/n>y 1 1 0 ^MIH 
[0 0 5 4] 

rkiz. n§ffA 1 n^p^is^^^o -y ^^ji 1 1 0 ±izm^^nrc \y p >^ h-^:^^ 

^7-f-^^ff5:MV^T. 1^-- tf^^iStlP^SISM^'lCl/— tf^^^#||^SMJ|5cC<(g7 4 
0 fim(D\yV:x. hv:^^ l 2 O hv>^^ l 2 O^ngPcDpMG 

aAs^SMl 0 9 J3J:afpMG Eyl n^PrpmMl 0 8 ^miHmizm^i^t^. 
L'e^'v^ Nv;^^ 1 2 0(Z)g§Pg|$li, ^Millcl 0 4 BOKJilC'Sg-r-S J:^) 

[0 0 5 5] 

^' 1 2 0 ^m^L. 3m^(DMB EmXpMG a A s ny^St ^ hM 1 1 1 

Ltco Z.(Dil^. Ef6lC^V\T^^6«FlC|^5S$tl?t:pMGaAs^MMl 0 9 J3 

.fctJfpMGayl n^Pff^i^Jf 1 0 8®g|S:9'lC, Iz-if^tig^^ffiifi^flillclC^l-t 
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SpMAlj^Gayl n^Fm-^^^V KM 1 0 7 U-if^lg^p^gPfligcJC^i^ 

X. m^^^xmmi i ^a^m^^^n^o ^(Dmm^mAmmi 1 4^, 

[0 0 5 6] 

l*l^&n--5^>r >^!^L/. a e>{C^^y:/'{C:$>ftfLT, 8 0 0 a m<3D^ig^<Z) 1/ 
[0 0 5 7] 

eM^^<fcCJ^Z nM^®a§$:6-I«I®:9'^tt, 2 r^-f :^->jt*4)'«f^@ (SIMS 

) iCiUM^L/fe, 0 8 ^ j;tJf|gf9 jCfeV%T> ^M{Cp§5!Ga As^MMl 0 9 
*^^<Z)^$ (yttin) infill {C^f^M^M^a^K (a t o m s /c m^) ^H^). 

[0 0 5 8] 

08 {C^i- fC, ^fl^Sc 1 0 4 BfCli, pMA 1 ayl n^PH^^^^y 
FM10 5, pMx»yf^>^*y?. S »y 1 0 6, pMA 1 j^G ayl ii^PH^^' 
KMl 0 7, pMG ayl n^Ptfi^Ml 0 8 fei: tJ^ p MG a A s ^glM 1 0 
9®#M:«)^^J£fCL3tB eM^-a, ^Mi^*£iS[?!ijlT'S>SZ n^Oyi^l 1 6^^h 

mwchtzz nm^t>m^Lxis^j. z<do-^z nm^f-o^mmts x i o^^a t o 

m s m^-e^ofeo ^Jt> ^M^l 04 B;^)^P>pMGaAs^«Ml 0 9^ 
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[0 0 5 9] 

mmiS:mfm<Dm=.mmm(o^r.'^^^y km (pMAij^cayi n^p^-^^ 
y KMi 0 5) , i^^xj^miimnmcD^mm (p^oa as^^mi o 9) iz^ 

o 

[0 0 6 0] 

- Ef9 lC3t-rJ:e){C, ?SttMl§!cl 0 4AJ5)^^pMGaAs^MMl 0 9* 

|g#§5§§MMJ|Sclcmn#«tt$:;&i-sm2(Z)^Mi^M^^ (Z njg^) fe^tJ^M^^ 

fiSfcM (zn^Oyj^i 1 6) ^mm-t^jimt. m^m^mw^mm: (zn^Oym 
1 1 6) <7>mm^vm<. hj^-d. s iM^^^-^tf^^^ici^ (s i^Oymi 1 7) 

(BeM^) ®^«C«JMi:, U— If^t^flWSM (?SttMl|!cl 0 4 A, p 
MA l^G ayl n^P^— e^^^y FMl 0 5, pMA l^G ayl n^P^H^^^y 
KM 1 0 7 fc^J;t>*pMG a A sUmM 10 9 ^<D> ^^"T 

[0 0 6 1] 

(PL) ^&ffiV%T. ^^1^1 0 4Bh?Stt«l 0 4 A®^tl^tl(D?g;R^M 
[0 0 6 2] 

T, S S i^Oyj^l 1 lO^WM^ 2 0 nm^C^J|L 

T^M%l£fcaSMT'^SZ n^OyJll 1 6 d^J^SSnm) cfc 'J ^ < U ^c#^(Z) 
m^iti^ffiC^XA (it«^?^^l) i:, S i ^-^tfflS^MT'feSS i^Oyi^l 
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1 7$:s im^^^t.fjt\>mm^imr*$>^Ai^Oym (xi3j:yfyttijst_h®tgt 
i^^icp L^icT, ^Mi^ 1 0 4 B nmmii^i 0 4 Ao^ti'etKDm^^m^ 

[0 0 6 3] 

igc 1 0 4 Af)^^(Dm^:^^^ hJV^ iJ^S 8 nmmU^Mizm-^t/y h LTV^fe 
[0 0 64] 

^Oyi^i 1 6) -^mm-t^jint. m^m^mmu^ (zn^^OyMi le) (Dm 
m^*jm<. s iM^sr-^tfSi^^jK (s i^OyKi 1 7) ^^m-r^ji 
m^m^^±mmM:^m^m^^^:r.inz^i}. yf^nmmmmm (zn^Oymi i 
6) iz^^n^^2(D^mmm^ (znM^) $:M6^{cjm$-&s ' 

1 0 4 A) h;i/5 ^^yi2>;^®tr-^M;SJ: u+^^/hS <'e^-5z:ii3{)^flS 

^T#^o #fC, ^MtJM^m (Zn^Oyj^l 1 6) (D±iZ. S i m^^^ti 

mnii^m: (sij^OyMi 17) ^m^-t^jim^m:^^^inz^i). r^-;i/^ 

[0 0 6 5] 

^M^fefS^tfcmMilLTZ n^Oymi 1 6 $:MVN^^i:tt, ^flgc 1 0 4 
B^C[)||2(Z)^M^iR^ (ZnM^) (DmmHt^izmKDyfmi^m^ (BeM 



2 0 
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[0 0 6 6] 

Mom^^mi oKB-r. mi o<Dmmt^Mmi&WiWMv^^zn^Oymi i 

6<Dmm (nm) ^^b. ijt«Ili?SiiMJ|5c(©?S;^lC*f'r h* 
(nm) ^m-to mi Oizm'rJ:t>lZ. Z n^OylKl 1 6(Z)Mj¥A'«5 nmJ^±5 
0 nmJ^^T®mJ?^Ci3V^T. ^SffiM^^lciS^RlC^f-r ^M^iScCD^^ftli 3 0 n mJ^^J: 

[0 0 6 7] 

v&i). :^mm&w^mm t.Lx (Dmrn-fymm-t ^ «?) « ^ ^ mmm v ^ mm -e s 

5 0 n mSrMx.S^-a-li^Mi^jmilil^i: bT(Daig*^^Tt-S^^^T' 

MJc+^^>^z nM^^A'^^^tb^^vxfei?), T--;i/fcj;oTZ nM^^^^M^iic 1 0 
[0 0 6 8] 

3 0 0 mWCD^m:^^C^V^TtiCOD^i^^U^*^o;^:o 
[0 0 6 9] 

r:^-;i/^r^S: 2^K*^e> 1 ^r^C^^b, ZnM^-Sr^Mi^l 0 4 B fe*£«lc 
$-&-riC, ^MJ^l 0 4 BfCliB eM^®*7b^#^i"Sll3(^iti?M^##:l/- 

if^d=^ (jt«^?^^3) i:, r— 5 1 ot:;?)^e> 6 5 or;{c±ifT. mi 
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#2 002 — 283247 



[0 0 7 0] 

-e(3D^I^> Mi5ffi:^ait (CW ; Continuous Wave) 5 0 mWtC JSJ-t ^fC^Jg 
?^l^^J:t;ifc]|g?^^3®^#i*:l/--!f^^®|gig?S:g»6 5 5 nm, Jti^?^M4 

C[)^#f!|sU'-if^^(?5|§igM:Stt 6 5 0 nm-efeofeo t CW5 0mW{Cj3 

Ji;i??^ffi4(Z)^^^i/-ifm^<Z)|gi&«SS«i 5 OmA"^feofeo se^ic, 

^^tt2 5 OmWT^COD;b^|g^L^„ * fe, #H^M^ 7 0 °CT 5 0 m Ac^M 

mmm<D^mi^\^-'^m'f'(D^^m-^it2 o o o^^-e^ofeo 

[0 0 7 1 ] 

vxT, l|2cD^Mife>M^^ (ZnM^) i:i:t)tcmi ®^M^M^^ (BeM^^) ® 
fiSfC {Eii L T ^M^lJc ^ M^i^ft: i" T - - ^BM^l: rT fg ^ U 

, I^IOD^M^M^ (BeM^) <DU-if^S^l^gPMJ^<Z>MQW?S'|4M (M'ffi 

MJ^i 0 4 A) y\0mmit>mm^nr^^t.iz^^%<DX'&^o 

[0 0 7 2] 

^fe, l/-if^^ig^SS§®i£^fHl!c©^-#«M®^-^'^«y K» (pMAI^ 

Ga„I n,P||^^^^y KMl 0 5) . ^3 J:tJ^^Zl#«M(^«0M (pMGa A 
y 2 
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#2 002 — 283247 

p^mmmcoMQYfm^m (fs^Miiiti 0 4 a) (DmMm^t^^v^u^^^it^n 

M b zi i: {c J: S % (©-efeS o 

[0 0 7 3] 

^^mt^zinz^v. u—^i^mm^m^mmmziB\^^x. mummm^m-t 

r--')vum(Dm.mtf^'^mtrjti). u—^)ikmm\f3mmmicis\>^x. nr. 

mmmom^'^^y \^miz:^^-t ^^r.mn'\i^^'tm i <D^mmm^ (Bern 

^) <Z)^SttM 0 4 A) /\©fi£tJ:$:Mbfe3i:lcj;S%(Z)T'^So 

[0 0 74] 

^fe, m-mnM<Dm-^'yv km (hMA I^G a^I n^Plgl KM 

10 3) is^s im^^^timm^^^^^mmmm(D^miii^\y-^m'i'\ziB\^x 

(r>%—^=yv KM (nMA IjjGayl n^Pm ^^^y KMl 0 3) {C-^^tlS 
SiM^*^, b-if^ig^^®i£«^fIJ|)c<DMQW?SttM (^fSJglcl 0 4 B) lC?i 

) (j^W.-mnMo^'m-^'yv km (nMA l^Gayl n^Plll ^'^^y KMl 0 
3) M^(J!)*fe^$:«I$0b, l^-- !f^^iS#l«ffi3£^fIi|5c(Z)MQW?SttM mW$.\ 
0 4B) T(3D*«^«?lfe=&<£^Lfe:ii:lca:S%(©T'feSo 
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[0 0 7 5] 

mmmm,<Dm.mm^tit. a l G a I n P^M5^^CJ3^^Si£iC^lK*M^SV^B eM 

mmmcoMQwmmm (mmMmi 0 4a) ^<Dim$:ffliMbfez:i:{cj:s=fo® 

[0 0 7 6] 

tta. m^mn^^m-t^m2<D7fmmm^i)'^. mm (zn) v:&^m^tL 
^feo i)^i)^^^mmm^<D}i^±i,t. a i g a i n p^umzi3i-r^m.mi^mti^i^ 

>ff:A^«ril^5fcU, b-if^Sf^5Sg®3£mi«!c®MQW?S'f$M (^M^^ 1 0 4 3) 
[0 0 7 7] 

tfc, llr:#SffiS:^-rsm2c^^MifeiM^$:^t?^Mi©J&«i:«M*^, Zn^ 
Oy (x j3=t:t>'ylilJi^_t:Oi5c) ■S^IIW^cZ)^^^: l^— If 

[0 0 7 8] 
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#2 002 — 283247 

[0 0 7 9] 

) ICM^LTV>S, ||zl^«'I4?:^t--5l|2(Z)^»6%M^ (Z nM^) ©^S^ 
8X 1 O^^a t oms/cm^ilLfe*'^. grffH ^^|g||^®i£^M^®MQ 

w?sttM mMiScio4B) izu^-t&^r.mn^^^-t^^2.(D^m^mf' ( 

Z nM^) (Dmmfi^ ixio^^atoms/c m^SArX'^^m^. 

f|2(5D^M#M^ (Be, ZuB^) © V-if ^«lt«^fIJ^<^ 

— tf^jg^^tSi£^fi^©MQw?f§ttM (ssM^i 0 4 B) (Dm-^^yy hm(DJi 

104B) CDiS^Re/^ h*(5DS3^ttA^#e>4^^V^o ^ fe. t&fHlCM^t-^H^^ 
«ffi5:*-rSll2(D^M^M^ (Z nM^-) ©aH^U XlO^^atoms/c 

B) (om^yy hA(Dmmit-^iiiX'$>^ti^. mr,mm^^m-t^mi, m2<D^ 

nmm^ (Be, ZnM^^) tf«^f&W^M^©MQW?!5ttM (tSttMlilc 

104 A) ^MLTb^VN, !|gi&m^(7)it:^?:^SV^TL*e)o «§oT> frflHl/ 

—if^mm^Wj&mmmcDMQwm^m mmmi 0 4b) {cM^t-^iiin^m 

'f4S:^-r<g>ll2(Z);f^M%lS^ (Z niS^) 1X10^^ atoms/cm 

X 1 o^^a t omsycmh^r(Dmmmx*m^M:mm■t^z.}l^zJ:*J. m 

i|!c(DMQW?S'I4M (MJ|K104B) y V^^m^ ^ ^ ^iS^X^. * 

fe, l/-if^|g^$gg®5£^MJ|5c®MQWvS'l4M (®fWl0 4B) \Z^^^^^ 

[0 0 8 0] 
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In ptt»rMio8, ^mo aAsummi 0 Q^m^m\>z\^^Lxm^-^t\' 

z 

ig^ag®aa^fI^(Z>nMA 1^1 n2P«^S^:^'n^y ^Ml 1 0 AMJilc 1 

[0 0 8 1] 

:^mmmmx-it. zn^OyMi 1 ij^Oyjii 1 i^m^mmzr-- 
MAI I n,.p«?S£^n^y ^?JSi 1 o-es^?)ii^^^^c, 2Ihis<z)T--;i/^^ 

X z 
[0 0 8 2] 

mi 1 {c;*:|g^{C;b^*^sm2®IISg(0?^ffilcfet^e^*^^-if^d^<^#5tSE 
B&mSr^-To ®1 1 (a) li^ffilij-^® ?:-^tfMm0§:> 011 (b) 

liHll (a)<DIa-Ia' SSlC^l-tS WtSSS:, 011 (c) itMl I (a 
)(3Dlb-Ib' i^lCfeltSI^®0^^-^o 

[0 0 8 3] 

01 1 {cat-ri:e)ic, ^mmmm(Di^m^iy-^m^it. nMGaAs««2 

01±tC, nMGa^In,? ( y ;i3 J:tJ^ z y + z = 1 SrYifei" 0 ~ 1 <Z)iS[, 
TI^C) A^y7TM2 0 2, nMAl^Gayln^P (x, yfcit^zlix + y 

+ z = 1 ^mtc-r 0 i(Dm> &.rmi:^) mi^^^yFM2 0 3, mqw^s^s 

T'>5;-5#*4^#:^?S'f4M) 2 0 4. p MA 1 a y I n^P^-^ ^ ^y K» 2 
0 5^J:tJfpSi!3:^y^>^>^ h^y >^M2 0 6 *Wi>CiS«$tl. ^pMx^y^>y 

h 2 0 6 _b{c, ^is^^rmic u ^y >:;^' ;^ h ^ p M a l ^G a y I 

n^P^H^^^y KM 207. pMGayl n2P*raM2 0 8^j;t>*pMGa A 
s^ilM2 0 9 3()^@BfiStl, ^pMA l^G ayl n^P^S^^^y KS 2 0 7 (Z) 
{Klffi&iii?)^ J:e)lCnMA 1 n^P (xJ3J:U^zlix+z = l &^ife■tO~ 1 
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(Dm. &.ym^) mm.^^n-j^ mm) i o^^mm^n. ^pMoaAs^ 

mm 2 0 9 *felinMA Ij^I n^Fmm-fOv^m^ l 0©±{ClipMGa as 
n>^^hM211 ^<fct>*P«!l«®2 1 2 3()^@Bfi$n, nMG a A sS^l 0 1 

[0 0 8 4] 

ZIZIT', MQW^'l4Ji2 0 4 lc^v%T, (l/-if ^ig#IMi£^MJ|ic<7) 

MQWtSffiM) 2 0 4 B(35 7;t ^«y'fe>:^<©tf--5^^S^'*> f^^M^ ( 

- -If ^|g§§|^SPMJ^® M Q WtS'liM) 204A(Z)7:th;i/^:^^yfe>:^®l^-^ 
M:R<i:y/J^^<^'5<ke>^C|gtf3 4^TV^So p MG a A s «MJf 2 0 9 (Z) 

mm(D±micitnmA 1 ^1 n^Fmm-fn^irmz i o;^)^e>;^cs«^;^#^iAM 

J|g2 1 4*^ISl:r^tlTi3y. p§?A IjjG ay I n^PHHi^^^y KM 2 0 7, p 

§?Ga I n,P*ra®2 0 8 J3 J: P MG a A s 2 0 9 C J: o T 1/ - If ^ 

y 2 

[0 0 8 5] 

HI 2-^1 7iz:^^miz^^*-'^f^2(Dmm<Dmmizis\i^^^mi^^-:-^m^ 

(DmitJimm^B-t. EII 2lC^t- J:e»lC, nMGaAsS«2 0 1 

•vUTaS2X 1 O^^a t oms/cm^) J<a<i?:4J>^^Xbf ^ S/- (M 

18 

BE) miZX. nMG ayl n^PA^y 7T«2 0 2 (df^UTa^lXlO a 
toms/cm^), nMAl^Gayl n^P^l ^'^^y KM2 0 3 (^-YUTii 
MIXIO^® atoms/cm^) . MQW?S'M2 04, pMAl^Gayln^ 
PH^i'^-y KM 2 0 5 (^^UT^iS2X 1 O^^a t o m s / c m^) , pM 
x>y5^>^*>?> h^y^M2 0 6 (^^UTaS2 X 1 0 ^® a t o m s / c m^) , 
pMAl^Gayl n^P^H^^^y KM 2 0 7 (^^Vrmm2X 1 0 "° a t o 
ms/cm^) . pMGa I n2Pt|iraS2 0 8 (^^UTa^SX 1 O^^a t 
oms/cm^) ^SitJfpMGa As^^M2 0 9 (^-V U r^i! 1 X 1 0 ^« a 
toms/cm^) CKDi:^, nMGaAsS«20 1, nmo 

a I n,PA'^y :7rS2 0 2^a:t>*nMA l^G a I n^Plll ^^^y KS2 0 

3®#Ji{Clidr^UTM^-^bTS p M A 1 ^G a y I n ^ Pll 

z:^^»yK®2 0 5, pM:ii^y^>^^:^ K^y^M2 0 6, pMA 1 j^G ayl 
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002 — 283247 
P^H^^^y KM 2 0 7, pMG Syl n^F^mMZ 0 8SJ:0pMG a A s# 

[0 0 8 6] 

■^f^m^Mmj&mmmo) p mg a a s umm 209 cD^miz. v v v^y^^ 

!:a:^'r'5:&lRllCifi6 0 ittm. MJ^S 5 nm(Z):;^. h^-f 

feSZn^S iyO^ (x, yJ3j:t)fzliia_t:<D|!t, JStTI^C) M2 1 6 

t-^. J&fe^ Zn^S iy02M2 1 6(7)Xh^>fy(Z)bf^y5^l«|gfl«illlfC8 

0 0 jii mil L/feo 
[0 0 8 7] 

Zn^S i^O_M2 1 6A^?^^!&$tlfctfflH^7XAS:, H 1 (D^Jg©?^^ 

;i/^^?VN, Zn^S iyOj,J^2 1 6fC^tn^Z nM^^$:MQWvSttM2 0 4* 
T'Jl£«C$-e:-5ilil=fotC. pMA l^G ayl n^P^^i^^^V KM2 0 5, pMx 
^y^>^;^h^y >^M2 0 6, p§ffA 1 ^G ayl n^P^^^^^V KM2 0 7, p 
MGa In Pcftr^M2 0 8^<fct)fpMGa A s>^MM2 0 gcO^MlC-^ttlS 
BeM-?-tj> |^^tCMQWvS'ffiM2 0 4 ^-eMSit. fSMJ^ ( 1/ - if ^^ffi^^S 
BiG'ei^J^t'QMQWySffiM) 2 0 4 B0^;i- b;b^:t;^y-fe>X(Dtr-^M:^$:vS 
ttMJ^ (l/--!f^ig|||^^MJ|Sc(^MQW?S'ttM) 20 A K(DyitV)\^^^V^y 

[0 0 8 8] 

-€-(35=^> HI 4 {C^-rJ:e){C, pMG a A s#MM2 0 9±JC?^fig$tlfeZ n 
i y02l^2 1 6 ^^<Z)7* h U V ^'^^^^ -S^S^MvnT, p§? 

G a A s -fi^iiM 2 0 9 ±.\z\y -^^mmi^mKmm.isn^wmc^ h ^^<© 

1/^7^ hVX^ 2 1 7 S:J^^L> ^^(DX-;^>yS$l5^fflV%T. pMx-/^^ 
^';^h^y^M2 0 6 tcM^t-'g' J:e>{C, pMGa As^®M2 0 9 i:pMGay 
I n2P*raM2 0 8 il pMA 1 j^G ayl n^PHa KM2 0 7 Srifi^S AHi 

i|l|(Z)>^. h ^ ^ y^<7) U »y i^' 2 1 5 ICiUX b feo 
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[0 0 8 9] 

pMG a A s^MM2 0 9 J:lC?^fig$ ^XfeX h ^ h^^ 

Ga I n_P^3 KM2 0 7, pMG a I n^P tf 2 0 8 . pMG a 

5c y z 

A s-^^MS 0 g^^^^-S U i^'2 1 5(Z)«$:nMA 1^1 n^PftSSr^a 

® 2 1 0 T'is^?)7i^fe^ 

[0 0 9 0] 

>y i;2 1 5®iR!l®{C?^^K3n:fenMA 1^1 n^P^^^n^y ^M2 1 0, iS^XJ^ 
U ^yi^"2 1 5±lCJ^^$tlfenMA 1^1 n ^Pa^^^n ^y 2 1 0(Z)if!S6 0 ^ 

, ti5i^(DX^y^>^^^$:MV^T, U h ^ 2 1 8 BgngPO nM A 1 ^ I 
n,PS^5^yn ^y ^M2 1 0 -S:®#^6«rlC|S^^ b fee 
[0 0 9 1] 

ICJ^^StlfenMA 1^1 n2P«SS>^D^y^S2 1 0 ^^^t ^JlMfi^. 

e>lC, tfftH:/ni2^{Cj;oT?^^^tlfc«^#^AfIJ|ic2 1 4*^ ^MJ|lc204 

[0 0 9 2] 

01 liZm^^OiZ. 3tlI@(DMBE^T'pMGaAsn>^^hM2 1 1$:?^ 
figbfeo $^IC, ^'?XA®±®lClipm#2 1 2 T®lClj:n«M2 1 3 & 

[0 0 9 3] 
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[0 0 9 4] 

mX'0)B eM'f'iS^UZ nm^(Dm-^:&\^^1^^2^k4^ynA^m (SIMS 

J3»;, :i(Dot>Z nm^(DmMlit. 2x1 O^'^a t oms/cm^T'^o^o * 
fe, ^M^2 0 4 BA^P, pMG a A s^MM2 0 9 *7?®#M^Cj3V^T, B e M 

[0 0 9 5] 

f^ibt., ±la^5^7^^$:mv^53^:^CJ:^;, ^MJ^l 0 4 BJC33VNT, Hzi 
^M-ffiSr^-rSUKJD^S^^^M^ (Bejg^) 2 (7)^»E 

(BeM^) S^2<Z)^M^M^ (Z nMd^) i:Ul^?gMiC 

[0 0 9 6] 

nmcDf^^^ ^ V KM (pMA l^G ayl n2Pll2 ^^^y K» 2 0 5 ) , j^ZJ^ 

mrLmnm<Dumm (pMGaAs^MM2 o 9) ic^vnt. mr,mm'\i^mt 

[0 0 9 7] 

(Dm^^^^y (pMA Ij^G ayl n2P^2 ^^>y FM2 0 5) IC#:&^S 

, mumm^^m-tmKDyf^mmm^ (BeM^) <DM'ffiJi^®j(£tfc$:we# 

[0 0 9 8] 
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#2 002 — 283247 

[0 0 9 9] 

. ^<D±iz. sffiBs ij^Oyi^i 1 7^?^^-t<g>, mi(Dmm(Dmm(Dm^:^m^ 

L^lCT, ^M^l 0 4 B H^mi^l 0 4 A©-e4x-€'tlCZ)M;SS:M^tfeo 
[0 10 0] 

-e<©)^^. 2fc||56?^^{c^3l't<5^fSJg?2 0 4 B3b^f)(D^3tx/<^ fStt 

0 4 A*^ej0#§3fe;^^^ h;!/*}: U =fe 5 0 n mMt^^^fUlCM^Riy :7 h UT^ 

igl 0 4 A*^e>(^)f§^>^/^^ h;i'J:y=fe3 S nnimM:^M{C^:gi/7 h UTVNfc 

o 

[0101] 

fm#«ffi$:^-r-5H2(Z)^M#lM^ (ZnM^) t S i B'f'^^tiZ n^S i ^ 

o^m2 1 G^m-^-t^n:m^m:^^^mmoym^m(Dm^:^^^m^^^z.inz^ 

> ^M^ilc2 0 4 B(Dyyf h ;i/ ^ ^J/ "fe > :^ tf - ^ 5: ?S'Ml|Sc 1 0 4 A(Z)7 
[0 10 2] 

[0103] 

^(3D*g:m, c w 5 0 mvfx-(Dmm^Mit:^mmmmjkxj^m i (Z)iii6<z)?^Hi®^ 

^^*cl/-if^^i::blC6 5 5 nmT'fey, CW5 0 mWT'<Z)l|gl&«S^ (lop) 
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[0 10 4] 

-if^^i:%lC3 0 OmWa±®3^m:^7^C^^.^T=feCOD■7U-T'fe^;, 

7 O-C 5 0 mW^-gM'SMi^^r^ffofeilZia, ^ 1 l^- 
if^^-^D^i^^^li 2 0 0 omm. ^mm(Dmm(D^mi^u-''^m^vitm2 o 

«lfI^lC||-#«'l4S:*t--5S2.®^»B«^M^ (Z nM^) S i M^Sr^tfZ 
[0 10 5] 

:^mmmmx'},t. mmmz o 4 B^c^s«bTv^^, iizi^«ttS:Wt-sm2(o 

^m^m^ (Z nM^) ©a^S?: 2X10^'^atoms/c m^t-ht^ti^. 

1 X 1 O^^a t o m s / c m^iJ^± 1 X 1 0^®a t o m s / c m^jetT^lg 

^^^^®3£^MJiic®M'f4M (^Mii5c2 0 4 B) iz^^ttt^mr^mm^^m-r^ 
4 A) ^mwcvfjt\r^^^izmmv^^<Dx. mmnm(Dm.nmittMmmm^<D 

[0 10 6] 

^MM2 0 9(Z)±^CttM=fe»^)^$tlTV^;&V^;b^ Al^^Oy, Sij^Oy, Si^Ny 

, s i^OyN2^(Dmmmt>^i^-'^^m^\Hmmm(DpmGaAsumm2 o 
2<D±izm^^nx^^x^. ±mtmM<DmMt)m'bti^. 

[0 10 7] 

:^mmmmxit. u^yi>^2 i 5±izmm^nr:Liy—^^m^^w^mmm(Dn 
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MA 1^1 n^Pm^T/n^y ^M2 1 0 $: Afligc 2 1 4 i:LTV^^^^ U 
^yV2 1 5|^giS(Dl/--tf^^fig#|3g®a2^fM®pMG ayl n2Pcfir^M2 0 8, p 
MG a A s^MM2 0 9 $:S^61ItCi?5fe UT0fi^^ tlfe, ttSS^^Afli^T'fe o 

[0 10 8] 

:^mm(Dmmx'it. z n^^s iy02M2 1 6 ^mmw.mzr=--jv^ i.mmm 

LX\i^^f)K 2iaB<3DMB E?SlCj:oT, U *y 2 1 5 ©0® nS!A 1 I 

pmtiS:/nvy ^ji2 1 oT'il«)>i^^^^c. 2ias<z)T--;i/S:ff u^vi;^^ 

[0 10 9] 

4-111^^ ^ 4x felliS<^>?^ffi l±"t^T o T $11155 % ® -e « ^ 
[0 110] 

® H 2 (Z)^$t%M^® Jjim^b'^WiffJ $ -5 ^ i;?), m^m^^ tc is ^ M^i^^t ^3 J: 

[01 ] :^nmi^ti'fj'^^ 1 <DmM(nmMizi3\if&^mi^U'''\fm^o)M 

[12 2] :*:^^^c*^>^)^sml ®IISS<Z)?^^lcJ3lt-S^##:l/-ifll^-©SS 
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[03] m2<Dm^m<mMJiumv:&^o 

[0 5] S4®^lC^<Sg5tX^0T'feSo 
[0 6] 0 5 (Z>^tCM< iS5tXg0T'feSo 
[0 7] 0 6(Z)^tCM<S^3tX^0"efeSo 

[0 8] ^mmizti^ti':s>m i(Dmm(Dmmizi5i'f^^mi'^iy—^m^ov 
[0 9] :^mnizf)^f)^^mi<D mm(Dmm {c is t-t l/ - -^m^o^ u 

[011] 2pc|§N9JC:«)>*^Sl|2®||Jg(Z)?^Mlci3J-tS4^#^4si/--tf^^(Z) 
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